Summary. Testosterone and 5\g=a\-dihydrotestosterone(5\g=a\-DHT) were able to mimic the action of oestradiol-17\g=b\ in initiating implantation in ovariectomized, progesterone-treated mice. Cyproterone acetate and CI-628 were capable of inhibiting the testosterone-induced response, but CI-628 citrate prevented only the 5\g=a\-DHT-mediated implantation reaction. It is suggested that testosterone acts through testosterone and oestrogen receptors while 5\g=a\-DHTacts only through oestrogen receptors.
Introduction
The hormonal control of implantation can be studied in the mouse and the rat by experimentally delaying nidation. Ovariectomy performed soon after ovulation and mating prevents implan¬ tation and the embryo can be retained in a metabolically depressed state of dormancy if progesterone is given daily (Yoshinaga & Adams, 1966) . Oestrogen sensitization of these animals results in increased rates of DNA, RNA and protein synthesis by the embryos which will then implant (McLaren, 1973) . The site and mode of action of oestrogen in the induction of nidation is not yet known; it may act directly on the embryo or cause the removal of some inhibitors thought to be present in the uterine environment (Psychoyos, 1969; Weitlauf, 1978) . Humphrey (1967) has shown that in the ovariectomized, progesterone-treated mouse, oestrogen action can be mimicked by testosterone propionate. He suggested that this effect of testosterone or its derivatives on implantation could be a direct effect of the steroids or due to oestrogenic metabolites following conversion of testosterone to oestradiol in non-ovarian tissues.
Androgens such as testosterone and 5a-dihydrotestosterone (5a-DHT) have both uterotrophic and anti-uterotrophic effects in rats and mice (Dorfman, Kind & Ringgold, 1961; Armstrong, Moon & Leung, 1976) . Testosterone binds with cellular receptors present in the uterine tissue which are specific for testosterone and have low affinity for 5a-DHT (Giannopolous, 1973) , although in prostatic tissue the receptors have a high affinity for 5a-DHT (Giannopolous, 1973 (Table 4 ). All the blastocysts recovered by flushing from the uterus were of normal appearance.
Discussion
In this report we have shown that testosterone and 5a-dihydrotestosterone given to mice experiencing an experimental delay of implantation will induce implantation which appears on Day 11 to be morphologically normal and similar to that induced by oestrogen. However, the doses of androgen required for this effect were 2000 times higher than that for oestradiol-17 ß, as found by Giannopolous (1973) for the induction of uterine growth in immature rats. Giannopolous (1973) proposed that androgen-induced uterotrophic responses were mediated by direct interaction with specific cellular binding components. In the present study we used two steroid antagonists, CI-628, a non-steroidal antioestrogen (Capony & Rochefort, 1975 ) with pro-oestrogenic activity (Callantine et al, 1966) , and cyproterone acetate which is an antiandrogen (Whalen & Luttge, 1969) , to investigate the mode of action of testosterone and 50-DHT in the induction of implantation. Both the antagonists acted as competitive inhibitors of steroid receptors. The inhibition of the testosterone action in cyproterone acetate-treated mice (Table 3) suggested that the testosterone action might be through specific uterine androgen receptors which were being blocked by cyproterone acetate. However, even after blockade of the oestrogen receptors by treatment with CI-628, testosterone failed to initiate implantation ( (Tables 3 and 4 ) support the contention that 5a-DHT mediates its effect through the oestrogen and not the androgen receptor system. Similar studies on the rat uterus and MCF-7 cell line have shown that 5a-DHT-induced uterotrophic and growth-promoting responses resulted from the binding and translocation of oestrogen receptors and the effects were blocked by the antioestrogens CI-628 and Nafoxidine (Ruh & Ruh, 1975; Katzenellenbogen & Ferguson, 1975; Gracia & Rochefort, 1977; Zava & McGuire, 1978 (Table 3 ).
The physiological significance of testosterone action in the female reproductive cycle remains to be elucidated. Treatment of rats with an antiserum to testosterone to inhibit the preovulatory rise of testosterone resulted in blockade of the secondary FSH peak observed during oestrus (Gay & Tomacari, 1974) . Mice exhibited an increase in serum testosterone concentrations before the oestrogen and LH peaks which occur 24 h before implantation (Barkley, Michael, Geshwind & Bradford, 1977) . However, the biological significance of an androgen-induced implantation reaction is not yet known.
